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INFLATABLE AIRBAG ASSEMBLIES WITH
LATERAL AND LONGITUDINAL TETHERS

TECHNICAL FIELD

The present disclosure relates generally to the field of
automotive protective systems. More specifically, the present
disclosure relates to inflatable airbag cushions having lateral
tethers and longitudinal tethers.

BRIEF DESCRIPTION OF THE DRAWINGS

The present embodiments will become more fully apparent
trom the following description and appended claims, taken 1n
conjunction with the accompanying drawings. Understand-
ing that the accompanying drawings depict only typical
embodiments, and are, therefore, not to be considered to be
limiting of the disclosure’s scope, the embodiments will be
described and explained with specificity and detail 1n refer-
ence to the accompanying drawings.

FIG. 1 1s a perspective view of an inflatable airbag assem-
bly 1n a deployed and intlated configuration, wherein the
airbag 1s mounted within a vehicle.

FI1G. 2 1s a perspective view of the intlatable airbag assem-
bly of FIG. 1 1n a deployed and inflated configuration.

FI1G. 3 1s a cutaway perspective view of the inflatable airbag
assembly of FIG. 1, wherein the airbag 1s 1n a deployed and
inflated configuration.

FI1G. 4 1s another cutaway perspective view of the inflatable
airbag assembly of FIG. 1, wherein the airbag 1s 1n a deployed
and inflated configuration.

FIG. 5§ 1s a side elevation view of components of an
embodiment of a longitudinal tether.

FIG. 6 1s a perspective view of the components of the
longitudinal tether of FIG. 5 after the components have been
assembled.

FI1G. 7 1s a side elevation view of another embodiment of a
longitudinal tether.

FIG. 8 1s a perspective view of another embodiment of an
inflatable airbag assembly, wherein an airbag of the assembly

1s 1n a deployed and intlated configuration.

FI1G. 9 1s a cutaway perspective view of the inflatable airbag
assembly of FIG. 8.

FI1G. 10 1s another cutaway perspective view of the inflat-
able airbag assembly of FIG. 8.

FIG. 11 1s another cutaway perspective view of the inflat-
able airbag assembly of FIG. 8.

FI1G. 12 15 a side elevation view of components of another
embodiment of a longitudinal tether.

FIG. 13 1s a perspective view of the components of the
longitudinal tether of FIG. 12 after the components have been
assembled.

FI1G. 14 1s a perspective view of another embodiment of a
longitudinal tether.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

It will be readily understood that the components of the
embodiments as generally described and illustrated in the
figures herein could be arranged and designed in a wide
variety of different configurations. Thus, the following more
detailed description of various embodiments, as represented
in the figures, 1s not mtended to limait the scope of the disclo-
sure, as claimed, but 1s merely representative ol various
embodiments. While the various aspects of the embodiments
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are presented in drawings, the drawings are not necessarily
drawn to scale unless specifically indicated.

The phrases “connected to,” “coupled to” and “in commu-
nication with” refer to any form of interaction between two or
more entities, including mechanical, electrical, magnetic,
clectromagnetic, fluid, and thermal interaction. Two compo-
nents may be coupled to each other even though they are not
in direct contact with each other. The term “abutting” refers to
items that are in direct physical contact with each other,
although the items may not necessarily be attached together.

Inflatable airbag systems are widely used to minimize
occupant injury in a collision scenario. Airbag modules have
been mstalled at various locations within a vehicle, including,
but not limited to, the steering wheel, the mstrument panel,
within the side doors or side seats, adjacent to roof rail of the
vehicle, 1n an overhead position, or at the knee or leg position.
In the following disclosure, “airbag™ may refer to an intlat-
able curtain airbag, overhead airbag, front airbag, or any other
airbag type.

Front airbags are typically installed in the steering wheel
and 1nstrument panel of a vehicle. During installation, the
airbags are rolled, folded, or both 1nto a packaged configura-
tion. The airbag 1s typically packaged into an airbag housing
that may have a cosmetic cover. During a collision event,
vehicle sensors trigger the activation of an inflator, which
rapidly fills the airbag with inflation gas. Thus the airbag
rapidly changes confirmations from the rolled/folded con-
figuration to an expanded configuration.

FIG. 1 1s a perspective view of an inflatable airbag assem-
bly 100 that 1s mounted within an mstrument panel 12 of a
vehicle 10. Inflatable airbag assembly 100 may comprise an
inflatable airbag 110, an inflatable airbag housing 160, and an
inflator. Airbag 110 may be coupled to housing 160 via a
throat portion 111. Upon activation of the inflator, airbag 110
deploys 1nto a cabin of vehicle 10, toward seat 18, in which an
occupant may be seated.

Inflatable airbag 110 also comprises a front face 115, a top
face 116, a bottom face 117, and a side face 118. Top face 116
of cushion 110 1s the portion of the cushion that 1s closest to
the headliner of a vehicle when the cushion 1s 1n a deployed
state. Bottom face 117 1s below top face 116 when cushion
110 1s 1mn a deployed state, and 1s closest to a floor of the
vehicle. The term “bottom face” 1s not necessarily limited to
the portion of cushion 110 that 1s below a horizontal medial
plane of the cushion, but may include less than half, more than
half or exactly half of the bottom portion of the cushion.
Likewise, the term “top face” 1s not necessarily limited to the
portion of cushion 110 that is above a horizontal medial plane
of the cushion, but may include less than half, more than half
or exactly half of the top portion of the cushion.

Those skilled in the art will appreciate that a variety of
types and configurations of inflatable airbags can be utilized
without departing from the scope and spirit of the present
disclosure. For example, the size, shape, and proportions of
the cushion membrane may vary according to its use 1n dif-
ferent vehicles or different locations within a vehicle. Also,
the inflatable airbag cushion membrane may comprise one or
more pieces of any material well known 1n the art, such as a
woven nylon fabric. Additionally, the airbag cushion may be
manufactured using a variety of techniques such as one piece
weaving, “cut and sew”’, or a combination of the two tech-
niques. Further, the cushion membrane may be manufactured
using sealed or unsealed seams, wherein the seams are
formed by stitching, adhesive, taping, radio frequency weld-
ing, heat sealing, or any other suitable technique or combina-
tion of techmiques. The inflatable airbag may comprise one or
more vents, which may be configured as discreet vents or
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dynamic vents. Generally, discreet vents do not change diam-
cter during airbag deployment, and may not vary their capac-
ity to vent inflation gas out the inflatable void of the airbag
may not change during deployment. Dynamic vents may
change diameter during airbag deployment and may vary
their capacity to vent inflation gas out the inflatable void of the
airbag may not change during deployment.

FI1G. 2 1s a perspective view of a portion of airbag assembly
100, wherein inflatable airbag 110 1s depicted 1n a deployed
and 1nflated state. Throat portion 111 may comprise an infla-
tor aperture 112, into which an inflator may be inserted, or
into which inflation gas may tlow. Front face 115 1s the face of
airbag 110 that 1s most likely to cushion an occupant when the
airbag 1s deployed; therefore, the size and shape of front face
115 have predetermined properties. In various embodiments,
the cushioning portion of the front face may have different
shapes and orientations such that the cushioning portion dem-
onstrates better performance 1n cushioning a predetermined
portion of an occupant, a predetermined range of sizes of
occupants, or a combination of the preceding. Front face 1135
1s located between top face 116 and bottom face 117 and 1s
opposite throat portion 111. A portion of front face 115 may
comprise an occupant cushioning portion 120, which has a
predetermined size and shape, wherein the size and shape are
at least partially dictated by internal tethers. Stitching 139
couples a longitudinal tether to cushioning portion 120, and
stitching 159 couples lateral tethers to side faces 118 of airbag
110.

FIGS. 3-4 are cutaway perspective views of the portion of
airbag assembly 100 depicted 1n FIG. 2. Inflatable airbag 110
may comprise an inflatable void, within which longitudinal
tether 130 and one or more lateral tethers 150 can be located.
Longitudinal and lateral tethers 130 and 150 may comprise a
woven nylon or webbing material. Longitudinal tether 130
may comprise a face-proximal portion 131 and a throat-
proximal portion 140. Face-proximal portion 131 may com-
prise a face attachment region 132 and a face-distal region
135. Face attachment region 132 may comprise a folded
portion of face-proximal portion 131 and may be coupled via
stitching 139 to an interior side 122 of cushioning portion 120
of front face 115. In the deployed configuration, face attach-
ment region 132 may be said to be vertically oriented. Cush-
ioning portion 120 of front face 115 may be defined as an area
of front face 1135 to which longitudinal tether 130 1s coupled.

Throat-proximal portion 140 of longitudinal tether 130
may comprise a first leg 141 and a second leg 142. Each of the
first and second legs 141 and 142 may comprise a throat
coupling region 143 and a throat-distal region 145. Face-
distal region 135 of face-proximal portion 131 may be
coupled to throat-distal region 145 of throat-proximal portion
140 via stitching 138. Throat coupling regions 143 of first and
second legs 141 and 142 overlap at an attachment point, such
as the attachment point defined by stitching 149. Throat cou-
pling region 143 may be coupled to throat portion 111 via
stitching 149. In another embodiment, throat coupling region
143 may be coupled to a rear face 114 of airbag 110. In a
deployed configuration, throat coupling region 143 may be
said to be horizontally oriented.

Lateral tethers 150 may each comprise an elongated body
portion 151 of a predetermined length and two opposing
attachment portions 152. Attachment portions 152 of lateral
tethers 150 may be coupled to side faces 118 via stitching 159.
Intlatable airbag 110 may comprise one or more lateral teth-
ers 150, which have predetermined locations and are arranged
in predetermined orientations.

Longitudinal tether 130 and lateral tethers 150 each com-
prise predetermined lengths and are each coupled to intlatable
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airbag 110 at predetermined locations, such that the tethers
are configured to cause the airbag, when inflated, to adopt a
predetermined shape and orientation. Longitudinal tether 130
1s configured to restrict a longitudinal deployment distance of
inflatable airbag 110. Similarly, lateral tethers 150 are con-
figured to restrict a lateral deployment distance of inflatable
airbag 110. Longitudinal and lateral tethers 130 and 150 may
be called “fixed length” tethers, 1n that they are not configured
to shorten, elongate, or be released during the course of inflat-
able airbag 110 deployment.

In one embodiment, longitudinal and lateral tethers 130
and 150 are configured to cause cushioning portion 120 of
front face 113 to have a planar shape. In other embodiments,
the lengths of the longitudinal and lateral tethers may be
altered to form a concave or convex occupant cushioning
portion. In the depicted embodiment, each side face 118
forms an angle with front face 115 that 1s about 90°. In other
embodiments, the angle formed between a side face and the
front face may be between about 80° and about 100°.

FIGS. 5-6 depict components of longitudinal tether 130.
FIG. § 1s a side elevation view depicting the components
betore they have been assembled, and FIG. 6 1s a perspective
view of the components after they have been assembled. In
the depicted embodiment, longitudinal tether 130 comprises
three pieces of material: face-proximal portion 131, first leg
141, and second leg 142. Face-proximal portion 131 has face
attachment region 132 and face-distal region 135. Face
attachment region 132 may comprise a curved portion 133
and a linear portion 134. One skilled 1n the art will recognize
that the shape or contours of the face attachment region of the
longitudinal tether may be altered to match the shape or
contours of the front face of the airbag in which the longitu-
dinal tether will be placed. Face attachment region 132 may
comprise a height H, between about 100 mm and about 600
mm. The face attachment region may comprise from about
15% to about 75% of the height of the front face of the airbag.

Longitudinal tether 130 also comprises a throat-proximal
portion 140, which in the depicted embodiment, comprises a
first leg 141 and a second leg 142. Each of the first and second
legs 141 and 142 may comprise a throat coupling region 143
and a throat-distal region 145. First and second legs 141 and
142 may have different lengths, or may have similar lengths.
Also, first and second legs 141 and 142 may comprise a width
that 1s suilicient such that each of the legs can be folded along
a long axis. Folded throat-distal regions 145 may be coupled
to face-distal region 135 such that a portion of the face-distal
region 1s located between folded sides of legs 141 and 142.
Stitching 138 may be employed to couple face-proximal por-
tion 131 to throat-proximal portions 140. Throat coupling
regions 143 may be coupled to the throat of an airbag 1n a
folded configuration or in an unifolded configuration, as
depicted in FIG. 6. As described herein, a length L, of longi-
tudinal tether 130 1s predetermined and may vary according to
use with different inflatable airbags; however, 1n the depicted
embodiment, L., may be between about 250 mm and about
700 mm.

FIG. 7 1s a perspective view of another embodiment of a
longitudinal tether 230, which may be a component of an
inflatable airbag assembly 200. Airbag assembly 200 and
longitudinal tether 230 canresemble airbag assembly 100 and
coupling and longitudinal tether 130 described above, in cer-
tain respects; accordingly, like features may be designated
with like reference numerals, with the leading hundreds
numeral incremented from “1” to “2”. Any suitable combi-
nation of the features described with respect to airbag assem-
bly 100 and longitudinal tether 130 can be employed with
assembly 200 and longitudinal tether 230, and vice versa.
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Longitudinal tether 230 comprises a single piece of material
that comprises a face attachment region 231 and a throat-
proximal portion 240. Throat-proximal portion 240 com-
prises afirst leg 241 and a second leg 242. Each of the firstand
second legs 241 and 242 comprise a throat-proximal portion, 35
which may be coupled to a throat portion or a rear face of an
inflatable airbag. Throat-proximal portion 240 has a throat
coupling region 243, which includes the ends of first and
second legs 241 and 242.

FI1G. 8-13 depict another embodiment of an inflatable air- 10
bag assembly 300 with a longitudinal tether 330. Airbag
assembly 300 and longitudinal tether 330 can resemble airbag
assemblies 100 and 200 and coupling and longitudinal tethers
130 and 230 described above, 1n certain respects; accordingly,
like features may be designated with like reference numerals, 15
with the leading hundreds numeral incremented from “1” or
“2” 10 “3”. Any suitable combination of the features described
with respect to airbag assemblies 100 and 200 and longitudi-
nal tethers 130 and 230 can be employed with assembly 300
and longitudinal tether 330, and vice versa. 20

FIG. 8 1s a perspective view of inflatable airbag 310
wherein the airbag 1s depicted 1n a deployed and inflated state.
Front face 313 1s the face of airbag 310 that 1s most likely to
cushion an occupant when the airbag 1s deployed; therefore,
the size and shape of front face 315 have predetermined 25
properties. In various embodiments, the cushioning portion
of the front face may have different shapes and orientations
such that the cushioning portion demonstrates better perfor-
mance 1n cushioning a predetermined portion of an occupant,

a predetermined range of sizes of occupants, or acombination 30
of the preceding. Front face 315 1s located between top face
316 and bottom face 317 and 1s opposite throat coupling
region 311. A portion of front face 315 may comprise an
occupant cushioning portion 320, which has a predetermined
s1ze and shape, wherein the size and shape are atleast partially 35
dictated by internal tethers. In the depicted embodiment,
occupant cushioning portion 320 comprises an oval shape.
Stitching 339 couples a longitudinal tether to cushioning
portion 320, and stitching 359 couples lateral tethers to side
faces 318 of airbag 310. In the depicted embodiment, an 40
exterior side 321 of cushioning portion 320 comprises a con-
cave shape.

FIGS. 9-10 are cutaway perspective views of the portion of
airbag assembly 300 depicted 1n FIG. 8. Inflatable airbag 310
may comprise an inflatable void, within which longitudinal 45
tether 330 and one or more lateral tethers 350 can be located.
Longitudinal and lateral tethers 330 and 350 may comprise a
woven nylon or webbing material. Longitudinal tether 330
may comprise a face-proximal portion 331 and a throat-
proximal portion 340. Face-proximal portion 331 may com- 50
prise a face attachment region 332 and a face-distal region
335. Face attachment region 332 may comprise a folded
region of face-proximal portion 331 and may be coupled via
stitching 339 to an interior side 322 of cushioning portion 320
of front face 313. In a deploved configuration, face attach- 55
ment region 332 may be said to be vertically oriented. Cush-
ioning portion 320 of front face 315 may be defined as an area
of front face 315 to which lateral tether 330 1s coupled.

Throat-proximal portion 340 of longitudinal tether 330
may comprise a throat coupling region 343 and a throat-distal 60
region 345. Face-distal region 335 of face-proximal portion
331 may be coupled to throat-distal region 345 of throat-
proximal portion 340 wvia stitching 338. Throat coupling
region 343 may be coupled to throat coupling region 311 via
stitching 349. Throat-proximal portion 340 may comprise a 65
tolded piece of material, wherein throat-distal region 343 1s
tolded and attached to face-proximal portion 331 and throat
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coupling region 343 is not folded. In another embodiment,
throat coupling region 343 may be coupled to a rear face 314
of airbag 310. In a deployed configuration, throat coupling
region 343 may be said to be horizontally oriented.

Lateral tethers 350 may each comprise an elongated body
portion 351 of a predetermined length and two opposing
attachment portions 352. Attachment portions 352 of lateral
tethers 350 may be coupled to side faces 318 via stitching 359.
Intlatable airbag 310 may comprise one or more lateral teth-
ers 350, which have predetermined locations and are arranged
in predetermined orientations.

Longitudinal tether 330 and lateral tethers 350 each com-
prise predetermined lengths and are each coupled to inflatable
airbag 310 at predetermined locations, such that the tethers
are configured to cause the airbag, when 1nflated, to adopt a
predetermined shape and orientation. Longitudinal tether 330
1s configured to restrict a longitudinal deployment distance of
inflatable airbag 310. Similarly, lateral tethers 350 are con-
figured to restrict a lateral deployment distance of inflatable
airbag 310. Longitudinal and lateral tethers 330 and 350 may
be called “fixed length” tethers, 1in that they are not configured
to shorten, elongate, or be released during the course of inflat-
able airbag 310 deployment.

In one embodiment, longitudinal and lateral tethers 130
and 150 are configured to cause cushioning portion 320 of
front face 313 to have a planar shape. In other embodiments,
the lengths of the longitudinal and lateral tethers may be
altered to change a depth of the concave occupant cushioning
portion. In the depicted embodiment, each side face 318
forms an angle with front face 315 that 1s about 90°. In other
embodiments, the angle formed between a side face and the
front face may be between about 80° and about 100°.

FIG. 11 15 a bottom perspective view of airbag assembly
300. As described herein, intlatable airbag 310 may comprise
one or more lateral tethers 350, which can have an elongated
body 351 and two opposing attachment portions 352. Attach-
ment portions 352 may be coupled to side faces 318 of airbag
310 via stitching 359. Airbag 310 also comprises lateral tether
330, which extends from airbag 110 throat coupling region
311 to front face 315. Lateral tether 330 may be coupled to
interior side 121 of front face 315 via an attachment region
332 and stitching 339. Throat-proximal portion 340 of lateral
tether 330 may be coupled to the face-proximal portion via
stitching 338, which attaches face-distal region 335 to throat-
distal region 345. Throat coupling region 343 may be coupled
to throat coupling region 311 via stitching. Lateral tether 330
comprises a predetermined length such that a concave occu-
pant cushioning portion 320 1s formed 1n front face 315.

FIGS. 12-13 depict components of longitudinal tether 330.
FIG. 12 15 a side elevation view depicting the components
betore they have been assembled, and FI1G. 13 1s a perspective
view of the components after they have been assembled. In
the depicted embodiment, longitudinal tether 330 comprises
two pieces ol material: face-proximal portion 331, and throat-
proximal portion 340. Face-proximal portion 331 has face
attachment region 332 and face-distal region 335. In the
depicted embodiment, face attachment region 332 comprises
a linear contour; however 1n other embodiments, the face
attachment region may comprise a curved portion.

Throat-proximal portion 340 may comprise a throat cou-
pling region 343 and a throat-distal region 343. Throat-distal
region 345 may comprise a width suflicient that 1t can be
tolded along a long axis. Folded throat-distal region 345 may
be coupled to face-distal region 335 such that a portion of the
tace-distal region 1s located between folded sides the throat-
distal region. Stitching 338 may be employed to couple face-
proximal portion 331 to throat-proximal portions 340. Throat
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coupling region 343 may be coupled to the throat of an airbag
in a folded configuration or 1n an unfolded configuration.
FI1G. 14 1s a perspective view of another embodiment of a
longitudinal tether 430, which may be a component of an
inflatable airbag assembly 400. Airbag assembly 400 and
longitudinal tether 430 can resemble airbag assemblies 100,

200, and 300 and coupling and longitudinal tethers 130, 230,
and 330 described above, 1n certain respects; accordingly, like
teatures may be designated with like reference numerals, with
the leading hundreds numeral incremented from “1” or “2” or
“3” 10 “4”. Any suitable combination of the features described
with respect to airbag assemblies 100, 200, and 300 and
longitudinal tethers 130, 230, and 330 can be employed with
assembly 400 and longitudinal tether 430, and vice versa.
Longitudinal tether 430 comprises a single piece of material
that comprises a face-proximal portion 431 and a throat-
proximal portion 440. Face-proximal portion 431 comprises
a face attachment region 432. Throat-proximal portion 440
may comprise a throat coupling region 443 and a fold 446.

Any methods disclosed herein comprise one or more steps
or actions for performing the described method. The method
steps and/or actions may be interchanged with one another. In
other words, unless a specific order of steps or actions 1s
required for proper operation of the embodiment, the order
and/or use of specific steps and/or actions may be modified.

Without further elaboration, 1t 1s believed that one skilled
in the art can use the preceding description to utilize the
present disclosure to 1its fullest extent. The examples and
embodiments disclosed herein are to be construed as merely
illustrative and not a limitation to the scope of the present
disclosure 1n any way. It will be apparent to those having skill
in the art that changes may be made to the details of the
above-described embodiments without departing from the
underlying principles of the disclosure described herein. In
other words, various modifications and improvements of the
embodiments specifically disclosed in the description above
are within the scope of the appended claims. Note that ele-
ments recited 1n means-plus-function format are intended to
be construed in accordance with 35 U.S.C. §112 96. The
scope of the disclosure 1s therefore defined by the following
claims.

The mvention claimed 1s:

1. An inflatable airbag assembly, comprising:

an 1ntlatable airbag having two opposing side faces, a rear
face, and a front face;

a longitudinal tether coupled to the rear face and extending,
to the front face, wherein the longitudinal tether com-
prises a lace-proximal portion and a throat-proximal
portion, and
wherein the face-proximal portion comprises a face

attachment region and a face-distal region, and

wherein 1n a deployed configuration, the face attach-

ment region of the face-proximal portion 1s vertically

oriented,

wherein the throat-proximal portion comprises a firstleg

and a second leg,

wherein each leg comprises a throat coupling region
and a throat-distal region,

wherein the throat-distal region of the first leg 1s ver-
tically spaced from the throat-distal region of the
second leg,

wherein each of the throat-distal regions of the first
and second legs are coupled to opposing ends of the
face distal region of the face-proximal portion of
the longitudinal tether such that, when in a
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deployed configuration, the throat-distal region of
the throat-proximal portion 1s vertically oriented;
and

a lateral tether that 1s fixedly attached to each of the side
faces and extends between the side faces,
wherein the longitudinal tether and the lateral tether are

spaced from each other,
wherein the longitudinal tether and the lateral tether
restrict an inflated shape of the inflatable airbag.

2. The inflatable airbag assembly of claim 1, wherein the
rear face of the inflatable airbag comprises a throat portion,
and wherein the throat coupling region of each leg 1s attached
to the throat portion, and wherein the throat coupling region
of each leg 1s horizontally oriented.

3. The inflatable airbag assembly of claim 1, wherein in the
deployed configuration, a cushioning portion of the front face
comprises a planar conformation.

4. The nflatable airbag assembly of claim 1, wherein each
of the side faces forms an angle with a cushioning portion of
the front face that 1s between about 80° and about 100°.

5. The inflatable airbag assembly of claim 1, wherein a
portion of the face attachment region of the face-proximal
portion 1s coupled to the front face, and wherein the portion of
the face attachment region that 1s coupled to the front face
comprises between about 15% and about 75% of a height of
the front face.

6. The inflatable airbag assembly of claim 1, wherein the
face attachment region of the face-proximal portion defines
an occupant cushioning portion of the front face.

7. An inflatable airbag assembly, comprising;

an 1ntlatable airbag having two opposing side faces, a rear
face, and a front face;

a longitudinal tether coupled to the rear face and extending,
to the front face, wherein the longitudinal tether 1s
coupled to the front face, and wherein the longitudinal
tether comprises a face-proximal portion and a throat-
proximal portion, and
wherein the face-proximal portion comprises a face

attachment region and a face-distal region, and
wherein 1n a deployed configuration, the face attach-
ment region of the face-proximal portion 1s vertically
oriented,
wherein the throat-proximal portion comprises a first leg
and a second leg,
wherein each leg comprises a throat coupling region
and a throat-distal region,
wherein the throat-distal region of the first leg 1s ver-
tically spaced from the throat-distal region of the
second leg,
wherein each of the throat-distal regions of the first
and second legs are coupled to opposing ends of the
face distal region of the face-proximal portion of
the longitudinal tether such that, when i1n a
deployed configuration, the throat-distal region of
the throat-proximal portion 1s vertically oriented,
and
wherein 1n a deployed configuration, the throat cou-
pling region of the throat-proximal portion 1s hori-
zontally oriented; and,

a lateral tether that 1s fixedly attached to each of the side
faces and extends between the side faces,
wherein the longitudinal tether and the lateral tether are

spaced from each other,
wherein the longitudinal tether and the lateral tether
restrict an inflated shape of the inflatable airbag.

8. The intlatable airbag assembly of claim 7, wherein the
longitudinal tether comprises three pieces of material.
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9. The 1ntlatable airbag assembly of claim 8, wherein the
face-proximal portion comprises a {irst piece ol material, the
first leg of the throat-proximal portion comprises a second
piece of material, and the second leg of the throat-proximal
portion comprises a third piece of material.
10. The inflatable airbag assembly of claim 7, wherein
between attachment points at the front face and rear face, the
longitudinal tether transitions along a longitudinal axis of the
longitudinal tether from a folded configuration to a non-
folded configuration.
11. The inflatable airbag assembly of claim 9, wherein each
of the throat-distal regions of the first and second legs are
tolded at their attachment point to the face-proximal portion
of the longitudinal tether, and
wherein each of the throat coupling regions of the first and
second legs are not folded at their attachment points on
the rear face of the inflatable airbag.
12. The inflatable airbag assembly of claim 7, wherein 1n
the deployed configuration, an occupant cushioning portion
of the front face comprises a planar conformation.
13. The inflatable airbag assembly of claim 7, wherein the
rear face of the inflatable airbag comprises a throat portion,
and wherein the throat-proximal portion of the longitudinal
tether 1s attached to the throat portion.
14. The nflatable airbag assembly of claim 7, wherein the
face attachment region of the face-proximal portion 1s curved.
15. The nflatable airbag assembly of claim 7, wherein the
face attachment region of the face-proximal portion com-
prises a curved portion and a linear portion.
16. The inflatable airbag assembly of claim 7, wherein the
throat coupling regions of the first and second legs of the
throat-proximal portion of the longitudinal tether overlap at
their attachment point on the rear face of the intlatable airbag.
17. An inflatable airbag assembly, comprising:
an 1nflatable airbag having two opposing side faces, a rear
face, and a front face;
a longitudinal tether coupled to the rear face and extending,
to the front face, wherein the longitudinal tether com-
prises a face-proximal portion and a throat-proximal
portion, and
wherein the face-proximal portion comprises a face
attachment region and a face-distal region, and
wherein 1n a deployed configuration, the face attach-
ment region of the face-proximal portion 1s vertically
oriented,
wherein the face-distal region of the face-proximal
portion has opposing ends,

wherein the throat-proximal portion comprises a throat-
distal region and a throat coupling region, and
wherein 1n a deployed configuration, the throat cou-
pling region of the throat-proximal portion 1s horizon-
tally oriented,
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wherein the throat-distal region of the throat-proxi-
mal portion extends from the opposing ends of
face-distal region of the face-proximal portion such
that, when 1n a deployed configuration, the throat-
distal region of the throat-proximal portion 1s ver-
tically oriented,
wherein the face attachment region is attached to the
front face of the airbag and the throat coupling region
1s attached to the rear face of the airbag, and
wherein, 1n a fully inflated configuration, the longitudi-
nal tether transitions along a longitudinal axis of the
longitudinal tether from a folded configuration com-
prising at least one fold to a non-folded configuration
between attachment points of the longitudinal tether
at the front face and the rear face; wherein said at least
one fold 1s extending in a direction parallel to the
longitudinal axis of the longitudinal tether; and,

a lateral tether that 1s fixedly attached to each of the side

faces and extends between the side faces,

wherein the longitudinal tether and the lateral tether are

spaced from each other,

wherein the longitudinal tether and the lateral tether restrict

an 1nflated shape of the intlatable airbag.

18. The intlatable airbag assembly of claim 17, wherein the
face attachment region comprises a fold.

19. The inflatable airbag assembly of claim 17, wherein the
longitudinal tether comprises two pieces of material.

20. The inflatable airbag assembly of claim 19, wherein the
throat-proximal portion of the longitudinal tether comprises
one of the pieces of material and the face-proximal portion of
the longitudinal tether comprises the other piece of material.

21. The inflatable airbag assembly of claim 17, wherein 1n
the deployed configuration, a cushioning portion of the front
face comprises a concave conformation.

22. The inflatable airbag assembly of claim 17, wherein the
rear face of the inflatable airbag comprises a throat portion,
and wherein the horizontally oriented portion of the longitu-
dinal tether 1s attached to the throat portion.

23. The inflatable airbag assembly of claim 17, wherein the
face attachment region of the face-proximal portion 1s curved.

24. The inflatable airbag assembly of claim 17, wherein the
face attachment region of the face-proximal portion com-
prises a curved portion and a linear portion.

25. The inflatable airbag assembly of claim 17, wherein the
throat-proximal portion comprises first and second legs.

26. The inflatable airbag assembly of claim 17, wherein the
face attachment region of the face-proximal portion has a
vertical height that 1s greater than any dimension of the throat
coupling region of the throat-proximal portion.
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